of the human intestinal flora, decreasing agents for the cholesterol level in serum of diabetic patients1) and inhibitors of the cariogenicity of various sugars. Kawai et al.2) reported that conidia of Aspergillus sydowi IAM2544, harvested from the surface of potato dextrose agar produced polyfructan and oligofructans from sucrose, which comprised chains of 2-> V linked jtf-Dfructofuranoside residues, as in the case of inulin. We attempted to produce these sugars by using mycelia cultured in a liquid medium and found the remarkable production of fructooligosaccharide showing various degrees ofpolymerization (DP 3~13). This paper reports the chemical structures of these sugars. Asp. sydowi IAM2544 was cultured in a liquid medium, containing 15% (w/v) glucose, 1.0% corn steep liquor, 0.1% KH2PO4 and 0.1% MgSO4-7H2O, at 30°C and pH 6.0. After 5 days cultivation, the mycelia were collected on Toyo filter paper No. 5C (Toyo Roshi Co.), washed twice with deionized water and then lyophilized. One unit of enzyme activity was defined as the amount of enzymewhich transferred 1 /miol fructose residue of sucrose to other sucrose or fructooligosaccharide per min.
For isolation of the fructooligosaccharides, a 50% (w/w) sucrose solution (200ml) was incubated with the lyophilized mycelia (200 units) at 60°C and pH 6.0. After 3 days incubation, the reaction mixture was filtered through a Millipore filter (pore size, 1.2jum), and then 20ml of the resultant mixture was charged on an active charcoal-Celite column (60mm(/> x 250mm). After the column had been washed with deionized water (15 1), the sugars were eluted stepwise with 5% (51), 10% (31), 15% (31) and 20% (21) ethanol, fractions A, B, C and D being obtained, respectively ( Fig. 1) . Fraction D consisted of higher molecular weight fructooligosaccharides (DP 8~13), as determined by HPLC analysis (column: Bio-Rad Amino-5S; eluent-acetonitrile-H2O= 70 : 30). Fractions A, B and C were further applied on Toyopearl HW40S(Toyo Soda Co.) columns (20mm</>x 600mmx 3), sugars Fl, F2, F3, F4, F5 and F6 being isolated. Table I shows the sugar composition of each fructooligosaccharide after hydrolysis with HC1 and invertase.
The results indicate that these sugars contain /?-fructofuranoside linkages with various degrees of fructose polymerization. b Note detected.
Furthermore, each sugar and fraction D were methylated by the method of Hakomori5) and then hydrolyzed with O.In HC1 at 120°C for 30min. After 3hr reduction with NaBH4,the mixtures were acetylated in anhydrous acetic acid and pyridine. The resulting alditol acetates were analysed with a Hitachi 663-30 gas chromatograph. The detected peaks were identified with a JEOL DX705L-Hewlett Packard 5890 GC-MSsystem. As shown in Table II , the same molar ratio of 2,3,4,6-TMGand 1,3,4,6-TMG was observed on gas-liquid chromatography of alditol acetate derivatives derived from Fl, F2 and F3, and the portion of 3,4,6-TMG increased with increasing degree of polymerization. In the derivatives derived from F4, F5 and F6, however, 2,3,4,6-TMG was not detected, 2,3,4-TMG, 1,3,4,6-TMG and 3,4,6-TMG being observed in the ratio of 1 :2:n (n=3~7).
From these results, the chemical structures of these fructooligosaccharides were proposed to be as follows: Fl , sucrose; O^ra, 1^n, 4-^m+n^11] are similar to those of fructooligosaccharides contained in the roots of asparagus (Liliaceae).9) However, these sugars-branched fructooligosaccharides-have never been found as the products of microorganisms. In addition, these branched sugars were not observed among the lower molecular weight fructooligosaccharides of DP 3~5. This finding is very interesting in connection with the biosynthetic pathway for various fructooligosaccharides.
Wewill describe the production mechanism for these sugars in the next paper.
